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*(57)Abstract 

PROBLEM TO BE SOLVED: To measure a horizontal direction position and a 
perpendicular direction position of a beam using the same signal pulling-out electrodes. 
SOLUTION: Four signal pulling-out electrodes 10UL to 10DR. which make electric charge 
accompanied by passage of a beam induce, are formed in a triangle form, respectively. 
These two signal pulling-out electrodes are arranged by dividing them into 2 pieces for 
each upper and lower ones based on a design orbit Is of the beam as a basis. An upper 
side level surface is formed by the two signal pulling-out electrodes 10UL and 10UR that 
have been arranged at the upper side, and a gap 14 of a straight-line shape, which 
crosses aslant to the advance direction of the beam, is formed between these electrodes. 
An lower side level surface is formed by the two signal pulling-out electrodes 10DL and 
10DR that have been arranged at the lower side, and a gap 16 of a straight- line shape, 
which crosses aslant to the advance direction of the beam is formed between these 
electrodes. The four signal pulling-out electrodes 10UL to 10DR measure the beam 
positions of the horizontal direction and the perpendicular direction. 
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n^am^ftt lx mz&mnmmmmicmmz titcn. 
iiLom^ * * n-etxtB^-r 4 <h©«*h 1 mm* t * m 

uxmfao) *> %±mk:k«s ntc 2 mvm so 
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TfcfS, 0 r <t s f - a &g-e - * u /c t> cor * * . 
[0026] mttt~i*tiLW*-z*mf&-$-z>K.m\sX 

«T©g^£ttjnT£c£#s-e£.5,, 
[0027] < 1 ) mtm^ 1 mms© 5 ^.hflWJtiBg 
3 n/c 2 {i©fi-^ 1 tam^fej: trFflwtcieg $ n/c 2 ® 
-en^ftmrstr-A^jiiT^^k:^ 

ffiW2tiXfj:Z„ 

[0028] (2) mi4®com^m&mt*:ti?ti 
ButB*¥ffi{c>pf lyxmm.tjimm.m^m^L . ^-ofmBS 
^BiHuiB^siLSK:^ ->xmmmvi<Dft&zm)&i, 
xta^tti>ic, ±mic&m 3 ft fc-^©m-^? 1 tarn© 

©£i£®4s£C>'TW<:BEg3ft/c— ^©fs-^?|{JBm@CD 

si:®}*, ^ti^tim&mcmvxmabiciim-^m 

#XDr&ffi.$:MK. OTJiTtC^ftriBS^ft^ ±§>Jft|B 
g3 ft/cffi^cDfl^? I ffl«S©Sfiffi*i itfTfiJCcffig 

^Htcmjf<Dm^\tamm<Dmmm^ -eft-eftisew 
ftfrtixmmznxtez. 

[0 02 9] < 3 ) mjiBH^mimfficD^ -fe±ffliJ«:iBg 
3 ft 2 <!<Dff^ I ffi^Sis «fc CTFfflilKBBg 3 ft tc 2 <1 
©(t-^?IHS^®W. ^ft-eftHulBt-ACDjitT^fqjtca 
o /cit^tt^K^ TO L u t£f 3 ft X tji 

[0 0 3 0 ] ( 4 ) H>)IB4<i©{t-^?lfcb^@i*-eft-? t ft 
B«IB*¥®(c^L/rSiiLncSil:DB^^U, ^-obuIBS 
tK¥® i B?lBSSaffiW: J: o rJEJ(?»«o»** Jgffi U 
TJUr^iifctc. ±WciBg3ft/c— ^©m^?IHi^i@ 
<DSitS*i<fc C/Tft'JtcgBg 3 ft 3fc— #©fl-5f3 Itij^S© 
Sitffitt. -eft^ft!8iSWCc>FtLriS3it--2»iS^«©P^ 
Rft^lBK: LTJiTCt^ftTlEgSft* ±HJtcB3g3ft 
•tci&J}<Dmm I tH«ffi©Sififfi*s J: tfTffliJKgeg 3 ftfc 

SftT^c-S. 

[0 03 1 ] (5) HUlB4^©«-^§ltt5*ra^^em*3 
ft ^M^^^SMS L T tr- A©Slt«l3M*> <E>©^{4?: 
^-f *^^rrnjfi[g*> J; ^e^rSJttS?:® £±5 f h mm& 

[0 03 2] ( 6 ) HtilBm^aiHlSgtt. ±WtC|Bg3 

ft/c-^©ff#gitiims*^ai^3ftfc^ 1 <Dtm±m 
sz-jjvmmwimmtcmzift v rTfflijcciEg3 tttt- 

Jj<Dm -^5 ltH«ffi^ 6 tB^J 3 ft?c^ 2 ©m^ t©f P=Sr?H 
^t-r^m 1 ©}HfitI518S<!:. ±fliJiCSBS3ftfcftb^©ff-^ 

3 1 ^. ffi^i 3 ft tern 3 ©m-^ t m^mi3<om^ i 

tBmgtcffi^iS] urriiJtcgBg 3 ft/tffe£©fi-sf 3 ItH^ 
ffiA^ffi^) 3 intcm 4 ©m#i ©f0=&«^f S J& 2 ©iH 

. t?fBS i (Dmnmmomnmtmism 2 ©s 




^ 2 (om^tmszm 4 ©fit ^4 ©f atmn-r 4 ©jfi 
mitt t . striae 3 ®?si*iPi?§©vs»fis 4 tut am 4 ©?s 

»@8©»JMl£©££ffl©tt*SKi^fcr-A©afcft 

[0033] mizutc^micjztxix. 4m<omn3\tiim io 

nrBBS'ti. ±ffliJ©2f!©fi#3ltbll@P.g4TffiiJ©2 

fi©«# ? i tt*«m tc »-e ti*tvnm*mgiL s n r i > s 
fc*, t'-A©iiiiic#-,T#m^it±iSffi{c^e$^ 
/cm^f«> f-A<t©{ig, stfimg©^, m#?itB 

l@©^t £^M^IHiiIffi48Hi1I@4©!Ei§tK:ft;D 

mmm^-cmnr^ct-c, ^-a©^?^;!*^©* 
4 ft 3 tr - A©7K¥^r^fitgfc «fc U- tr - a © 
s:tt«iii^6©sii:^a{44ft^f-A©sia^rfSj{a 20 

[0034] Jl^lfliCtt, ±T2fi©ff-^?ltti^@«:g| 

& $ nfcsfi©? p» . ±»j©m#g 1 mm@P5 *i £ crrro 

-A©g3 4^ftM^Cft^T*5 0. &isffi©siifn 

m±<Dmtm<DVt*m2>zt-c, t*-A©*¥-^<4g 

£*«>-5C4#r-#S„ 

[003 5 ] — ±ffii|©2f@©ft-5f i 3iaiS®c:il^§ 
4afcSft©*04 . Tffi'J©2ffl©fg-^?lttiS@fc^^ti 

tcfmomt. ^-n^ntr-AA>6±T©mffis-c©sB 30 
ittt^ft W^{cft rt> -s. c ©fc*±f|ij©2 ii©g 1 

fflm^fr 6 W^i* ft £<§-*§©*□ 4. Tffl'J©2<l©?iajm 
&a>kW^;*ft&{f#©fa£?8J?U C©vH@ffl©^i 

fti©Jt£5}<s>-s c if tr- Acsie^tig^tb^-S 

[0 0 3 6 ] fto-C. [^-©{f^im^S-Cf-A©* 
^iSlfigi t*-A©gjS^(6]{ig%aiJSf 2.C 4*5 -C 

oc^rui •&©t--A{aM*^.^tc < f:or^-A© 
7k¥*(oi&a<tM^i6]{4s**js-r -s. c 4 wzifet ft 

9, C©fc'-A{ig*Ji££iy>?P hn>©B;|gS|HC 40 
gff^CiT. Fa>©/J^b{cflF-^T'5C 
4#s-C££„ 

[0 03 7] ^USH^cJ-St-A* 
Btf©ttJiSIS*^A*t-rSAW«g4. gfS©x*;i-+*- 

s-c*pa3tvircf-A5:a}WT^m^g4. wrnxm 
mm 4 friB m*f mm t zts&mvio tr - a e&sg tr 

- A (tffiig AT mi IB t:' - A 5: tr- A ©g:ltfiji(C'?S 
orffi[fi]3-tt^<®|^imffi54. ti)IBf-AG^SS4i©f 

&?zitmiwiam£mt. BuiBtr-A£i*sgcfj©tr-A 50 
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AfijUSg $© tr - A £SE:£|SKC]|x3i 3 If & MScMHffi 
®K54£ ; &-r-2>i"'.>#P hP^KtsUT. fjfBtr-A 
£j*SS4»© f - A©&g£Hfjnr -5 tr - A{£ £ 4 
UT. MIB^t*ftfr©fc'-A{ig^££{§;?.Tft£-> 

[0 03 8 ] OTfBi>>f P FD>?:i«1-4KKl/r 
«. [f^S@SS^#^fcf-Afig^r.^©fte{C. JM 

r©s^*f«n-ri C 4#T£ S„ 

[0 03 9 ] ( 1 ) ftlBflHiA&aiaigCC J: 9 ?n/c 
tr - a(4s 4 f- a ©gftKiii 4 <om& 6 mffe tr- a£ 
j£S84>© tf- A©$>iiM^?SiE-r S fci*©M8ffi£mi±}T 
&SH8Sgfti*©4. HufBSb58fi»tH3M&©#rW«cJ:.5 
Wfitcfie o/c^^Wj^rifflB f- AjK£8gctJ© t*- A cc 

fpffl § axmsE tr- A©mig£fjiiET £ x :r r >; > 

[0040] ( 2 ) «riBi6i^s^®ffi«%s«ttm-r 
^isii^a:^Hi#m4. mriB?8is?£e^m^©©*n±i{c 

3effi4©Ui-r5jg«^iK£<^taj^©4. uiam^s 

[HlSSfcJ: O^ai^tx/c tr-A<£g4 f -A©|5it4(iil4 

©n* 6 issB&i}KBtMKK.wr z> m%i$miEmz» WT 

^>Jl^ffiiEJS^Hi# ; m4 > MtZ&mftmmgmicTKffl 

^gtonmic «t 4jajftS(K3£*i4KrgB^i8mffljEfi»Hi 
^s©#aj{c i ^*^fiEa4 ^*n»orff 6n/«n 

#fii(cSE TB!flB^SiS©ai*te: J: -2> sJSi^JnSmBE© 
Jl^*ffliET^Ml^i5[tfiE*S4. hpIBM^SIhISS 
©toS^Ccfc O^^tiT^O^t^M^^CCHfllBf - A 

e*s§tf3© tr- Ate j: zmmumsb* mm $ -a- & /cs?>© 

»DiimiI^^W-r5^jSlin3I«BE^Hi#IS4. s«fBm 
JBiilESJiaHMSltJ; >3@ai?ti/c^IE*iiES4B«fB« 

AT ft 
[0 04 1] 

[^©H]fe©0«g] (Htfe^fil 1 ) OT. *^HJ©- 

&<DEsi%mwrz>tcib<Dmi^ H2«t'-A[a^ 

-^©SIWffiH-C*-S 0 S 1 *$<fcCJfB2tCtel>T v f- 
A[4g-t^^«, 4«©^-5f?imm@l 0UL, 10U 
R. 10DL. 1 0 DR*ffiZ.X*$*) > ^M^lttrng 
10UL. 10UR. 10 DL. 1 0 DR«H«Jf5«(C 
?fjfi£5ti. £3 t'-A 1 2 ©ifcftmil 1 s * 

aitKciTJc— stro (2 wo) ^^nrBBg^n-c 

±f|iJ(£:SBg?tx/c{t-5t?imm@ 1 0 U L. 10U 



(7) 
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0. cne>«-^?IHim@racc«. t-Ai 2 ©jiff * rfei 
JWBJ3S3*iTl>4. -T&fc)*.. <f#3ltfi^ffil OUR£ 

«-^?iajmffii ouR«pai?ti Azruicux. ^©$42 

dWi^-r^i^fciBg^nr^-S. -73. TffltcEB 

^ntczmcomnmmmm 1 o dl. i o DR«-e-*i-e 

"Ttttofc. ffi-fHItiittffl ODL. lODRBPfl 

CO 0 4 2] 4<l©m#?IHiSSl OUR-1 ODR© 

1 8*iiBg^nr*J»5. C©jgiti!^ffil 8 «. tf-Al 

2 ©£i£8&£«J0ETSX£Sg Z 0 (CBS3 ti. B*SSB 
ti£kr«tt«to&s^a.6ft-ct>.&. X£SS2 0©M 
E(C«4<B©m^iai^ ; f 2 2 UL. 2 2UR. 22D 
L, 2 2 DR*S2^1fO±TK^35>n-CSEi:§tlTCi 
S. *LT^#5IHJ»*2 2UR~2 2DRW:»M« 
mi 8«Cj8tt3h-Cl>4tife{C. ff-^?lttJffi^-2 2U 
Lttfi^3ltU»ffil OULtC. ft-99IUM?2 2URB 
«#3IW«S1 OUR&C. «-5t?IHJiS-?-2 2DL«1lf 
SlffimSlODLK:. flPHIUMT-2 2DR»m#5lffl 

s®i oDRcc-en^n^sn-rt,^. ^b-csft-^ 

SltijaaS-7-2 2UL~2 2 DR^6tt. tf-A12©ilig 
fc^o-CS^giWSffil OUL-1 ODRiCflffif*sg| 
igSft/ti^CC. S-«^3lffiSffil OUL~l ODRtC 

mmztifcmtiLCDmnvv t . v, R . v D L . v D * 
fiat*-* Srfijfflb-c. ^^©f-Afig^iij^-r 

[0 044] *¥73|6j©tr-AfiS:?riii^-r &tC|5gL 

r. «^R'p|ti-c«2ffi©(i#3ltH^S*fflt->rt*-Afi[ 
* x # -c\t 4 <i©<f -^3 itfjmffiic i^rt'- &&wzm * 40 



20 



30 
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*^L-TC^-5^ *^(C^Se--A(4g*^-^«C c t-5T 
*¥77^©t'-A{iB£giJ^T£l£©S'I^M3«. f¥3fc 

^{c^-SH^^^f-Aiaa-t-^tCcfcSf-Atit 
B$js©Kt©8i;©£s <h 15) C X $> 3 . 

[0045] MWmtCit, L & fc'- Ajt*T7jfr{t:teW £ 

^@©i%3 . x £ fcf - A 1 2 ©SstDiii 1 s rf»e>©7iW 
73^(i. LI 4. @-£5ltB*ffil OUL. 10URSC 

j:oTffijae , -A*^-w/ci#tc < m-sHitBue 1 o u 

L. 1 0UR±{ciS:UU/ci#©S?, L2£. ff-^l 
HililODL, 1 ODRKi^rHt-A^/c 
<!:#«:. ft#? | Ujm@l 0 DL. 10DRl«:m/c 
i^©tf-A©S3iU. S«-^3IHi«@l OUL. 1 

our, iodl. i o DR*^©tB^s^-en-en 

Vu l . V„ „ . V D L v V D R AO (4) 

sc. (5) ^ct-o-c. fc--A©*¥#[nJlig ; &»tt-<r 

[0 04 6] ' ■ 

[&4] 



~ c ~ c A ~ c (» , + 2j 



(4) 



[0 04 7 ] 

" " C C L ~ c(-W + l) C5) 

CCT, q l{*<i-^3ltUmffil OURil ODRIKH 
tB§nfc^1w©fD-C*0. q2tt^3IU^@10U 
L. 1 0 DL±t,cm&Ztitcmffi<Dffi-C&Z. StzCU 
*tifci$m^fi, ettJPtSffi, N«f-A(4g^&-^rtic 
$>Z> f- A^©|ST'*S. 

[0 04 8 ] <4) 5£fcJ;C>' (5 ) S^CfcW&Vu R + 
V D R fcJrO'Vu l +V D L «fc*-A©i§:ftmii 1 

6©^{ixi*g0ncK^c*4ar*s*s. t*-A?ss 
iciim{stc.mx-i>$>h„ fct, Vu r +v D r teitf 

Vu L +V D l ©^^^©Jrb^mSC tT\ ^© (6) 

[0 04 9] 
[HtB] 



2 O^+O+to 



) 



(6) 



?3 [Sj© t - A{£g£i>j5rr s iboishk » xmm 
•rs. 8e*crffj-cB. iSiS73Wcf&-,TgBg5ti/c2f@ 

3 1 a m@ ft <£ o r S iE7j t"l © bf - A {4(g * giJS L 
ri\£©tc*tL--c. 7jc5fL75-[Sj©tr-A©a 
^jus-r s ©tcffl i» /c 4 <@©ffi^-3 1 mmm k. £ ^ x & m 

iE73^©t-A{4M^aij^TS/caf)(c. 4<l©fl^ltB 



[005 0] *(*W(C«. ±|ajK:B2a2n/c2ffl©m^ 
3ltH^SlOUL. 1 OUR*^©a^ff©fnV„ R 
+ V U L 4o«fc?>'TffiiJ(C@Ea§n/c2(i©fi-^3ltH^ffil 
ODL. 1 0 DR#>6©atfj^JBE©;fDV D „ +V 

so D l «. ^n-entr-A^?>sm^iai^©s-c©siS 



(7) 



13 

nfc2{i©ff^3ita®Ei oul. ioura^w^s 

/c21i©ft^iai^ffil ODL. 1 0 DR^6iB^»3tl 
£tfJ;frfIJE©?nV 0 R +V D L *:*© (7) StytJc-pT 

[0 05 1 ] 
[»7] 

[0 052] ±ieiiMiUltCL,/c*i-5r b*-A&©£$rJ 

icmmz n, ±w©ff -*t ? i mmmm t tw©« *h 1 turn 
[0053] l-#>u t-Ase^rsjttgoiij^ffijatc 

[0054]-f-CT, ^lOBBSfrCtt. f - A&a*- 
£ ©{§# ? I iii fI«B©$^{f #? I tun® ©* # £ £tMi 

[0 05 5 ] WT. *^{ C ^S t*- A&a-t- J: 
ott- A©Sit^(6]{4ga'J^*tf 5 G^ttBiBtitffift 

[0 05 6] *i6W{c»stf-A(ia- : e-*-c»*. &li 

•#3lfflmgl OUL, 10UR, 10DL. 10DR*> 
6^etlS^Hl^jSEE©-&J5RV u r + V„ L ctV D „ + 
V D l *«-^«yfflaw«:J:oraKcu. ±IB (7) sSfc 
J;^rt'-A©Si£^{4g?rgfcb-r^„ L*»U c© 
$ g rB . t'- A«sRtffltii*> 6SK^{c^{4 

a-c ©easisffla tt zzt 3 .n & . ^ c 
fcni»K©ffla«w©±T*« 9 «t 0 tciea ofc 2 <@© 

e#3IHJ«S{c9SjBL)fc«tt*-tn-etiV u *i<fctfV D 
iU &© (8) SCJCt-ar. e-A©Sit^(6]{4ay 

[0057] 

[«k8] 

J> 2 2- (8) 

2 K„+K„ 

ccr. HB±T«cE«ofcs«©nMB-c*.&. 
[0058] »«Etw©tt»#»ecjBi>r a. tm± 
otfAiit, 7>c¥® -5 2 ffl©{f-st3 1 mmg 
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®mL-cii-s*5, £©^f\>i/K:<fco-c&fcf-A©2ii;;£ 
[0059JI3B, fcf-A{ia*-£rt&Cl2aLfc£ 

pjsi^*aie*iqiK:^«i ? -s t z owmwim* e©^ 

{i^tf^KiBXO , < 8 ) aStcJ; -oX&htxZ>m&l5fa<D 
m^[4a^«l#{cHXofci^©«-»^m-C*S. i3(c 
*JW^S7'n^h«. ±T©{t^3IHj1I&©Sgi3fH£ 
6. 8cm*6l6. 8 c m*Xfctffct%(Dfemx$> 

10 [ o o e o ] m 3 icisi^x. tr- A{4a©aij®ffigtcK 

T-5Sfrti>'>^n h a>^jM|5i-r^e-A©SS. f 
-A1MX. b'-A^Stcjc-^r^Sj&i. d©*^ 
"CB. IS5mmCD^f-AiJ5l0' ffl-»i'Dhn 
>rt?:S[5ILT^S4>©il>. ffiit^(6l{4a©ffi'J^ffiS 
tLTB. t*-A©^H-fiit5:cti,Hx(c ± i cm©SSB 
■C. lmm^T©&a$iJ^ffia#^*l&C££^tt£ 
L-fc. £/c. #<t-^?lttim@©7k^(S]SCte^-5SSW 

B2 0cmiifc. S3 k^tt nnm^c j:n«,H4 

16. 8 cm$T-jA"tfT&, 'J-T'Jr^W, mM 
[0 06 1 ] CCT. fc*-A*S^c^|6j{ C ^{4bfc|^© 

©«®3©ISS8I H B 6 . 8cmiWc. C ©tf-gjg** 
6. 7)<^fSi(chf-A*s^{4L / rt. f-A©^{4tv 

( 8 ) sctc j: -p xn ztiicnnmm t omowmwrnt 

Sfcnrt,^*^ &ya-j h^— ^ri5(KL/ft:i^©<i 
«. 7K¥^'N©fc--A©^{4(cjefieL,r, (8)5£«c 

t- A©7K¥^{4aisa:^rsjtea*iRi d tcfyffi-r 

SIW»-C«; C ©i 5 iJfflT 5C£ 
3. *A:±T©SSPb^©^H^6. 8 cmH 1 6. 
8 cm£-CJAtf ^i, M^«^&<^fbO, f-A©|S 
itfU^if^tCi 1 cmO^HT-. ImmttTOtlfflSI 

©SBgtH€:6. 8cmilfc„ 

[00621 1/c, f-A < bX^^H2 4fi!i|at©i5ilf 
ff»2 4©ffiBB(c^<(Rji*.ti. cn(CJ;-,rt--A{4 

a©sij^ffs«^t^^ 0 c©3t». a«WKtt. 

*>6WSfll«*«Wfi^r{g#5lttt»B 10UL-10D 

-A<ias'j^BS^fii«-r5fci6tc«. i(fao/c«t5 
jc. ±T©s#5im*«Hi©rettH*aa[K:js<r*c 
iwwc a«-^5ia«s©*¥*isi©fist. f-A 

©7K¥*(^J©^a x * 7c(if-A©7)<^^fS]-s.©j2;*5i9 
50 X. fc*-A*>6^t^?iaifiSl 0UL—1 ODRSt? 




(9) 
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ommx k> +ftm b- a rpcommfr h&ttmm. 
timm\ oul~i 0DR{c?i#iA$n. m&sfov- 

[0 06 3] C©<fc5fc:. #*6S7f2!gJC:teWSb--A{i 
g^*CCj:fttf. *¥B£8J/iK-f.5 4ffl©{f^3lttJ1§ 
IlOUL-lODR^t, r^to^IBI— ©ff-5f?| 
aj*ffi5rffll*r b- AcDzk^lSlSgigitt^ag?: 
iW^-T^ c £#BlfgK:fr&„ io 

[0 064] coii^i^otr-Ateg^^^tcior 

C©b-A&g*-£Sr»:?P FoXCggf?, 
[0 065] #^CC&&b-A{£g*^.££->> ; »;p 

[0 06 6)^11 H5«C^-TJ:^fC, 
8854 4 ©ttifi$>&l,>«:M$@{[gffi^££54 8©ttjfi#s 20 

-»^D h DXOR^tSjKSoT. ^^FfSj©-^- £ 
ha>M&5 OXiSflfcfrft©-'*--* hp>|»&5 0 Y 
*-s£ibtct%<Dnmte3tk*fn-?m-C$>Z. 15*^ b 
-ACDas«liiCD^ft«lil*>f><D^ (COD) £-B3- 
^cffijSrgiJS-r ^/c*(c«. hn>JfiSii©fegc: 
tic. 2M^6 3<l©b*-A{4g^e^^4 6^IS:g-r-S> 

[0067] (^fe^2 ) y»c. *§tw<Dm29mB 

^^•TS4[icDm-^?ltH^ffil 0UL-1 0DRO5 
2 fflOfff-*? I ffl^g 1 0 U L . 1 0 D L ©ZcfflffiWC 

Hft^«©siSffi?:^b. sacs*. ismmcM 

KCtJbUcatftEIU. 2ffl<DfI^?imSffil OU 
R. 1 ODROStBiJMJJCH^^ttOSii:®?:^ 

0. #ff-Sf 3 Itti^g 1 0UL- 1 ODRicm&ZtltcW 40 
!S»^?ltiJ^iF2 2UL-2 DR^IT, tfi^mff 

L/r^a^mEE€rS{cm^aisi5gcc«fc o r tr- a©* 
¥^&g$r^m-r^cci^tT« (6) mm^hti. 

b-A©Sit^(6j{4g?:g:aj-r^{c^Lr» (7) 
[0 068 ] CCt, -*3dB&STtt. 4<!©©-^?ltt) 

iiiouL-10 DRK-en-en*¥®£iiii:M£j£ 
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4. 16, 2 6, 2 8^Mltt^/c^ *¥:£ft<D 
b'-Afilxli (4) (5) ^CCioT«3 

Sit^tDtf-Aligy^, OT© (9) SfcJctf 

[0 06 9 ] 

«■> 

[0070] 
[»10] 

'-*'-f(-H) <10 > 

*mfe0sg(c j; ti . 4 mom^ I W^ffi 1 0 U L ~ 1 

0DR£ffll>T> ^©f-Afig^-^^rffl 

i>t tr- A©*^(ajterf*3j:cFsa^ffiieg5:i'js-r 

SCtiift,- CWb-Ateg^r-^vO^p hp> 

Sciag ufc t % idtzs > ^ p h p >©/hS!<t#rejt&c & 
-2.. . 

[0071] *?c. ^mmmmicxtux. b-A 1 2© 

JSB#4i@©fI-^|iBmffil 0UL-10DR1OUL 

~i oDRfci-^-rHStxri^-s/cisb, ^©imaum 

[0 07 2] (?OI0gjft3 ) -JKiC. XZmoiMSWfcB 

^mmt^^mo^m^^mm 1 oul- 1 odr©^ 
% 2 <!©<§ -st 3 1 mmm ioul, 1 0 d l ©awMijcc 
mfiBBiKommmzftmL. ctubmms*. b-A 

1 2©jlff^l6jl stCSo/t (fc*-Ajttf^r6]<t^f) 

BjBrt*©ISE£3 0*rB^L/-c±T^WTiegO. 2<1 
©ft #3 ifcB®fS 1 0 U R . 1 0 D R ©SffllJfflPJCCS^JB 

(Wnii^) 3 2^rPJ{CLr±TCC^WTiegL. 
iU-C^^©^#^^Ufc«>©-C*«3. fte©^fi£ 

[007 3] &ii^|tfjm@l 0UL-1 0 DR«-?-tl 

-en4ii©g- , t?imig^-(cjgM$n. §ff-^^itn^ai 

0UL-1 0 DRz&^fimjIVu L . V„ R . V D u . 
V D R ##^?|fct}^Sl 0UL 

-1 ODRA^th^J^tifcSliV,, L , V„ n . 

Vdu v d r ^f-A&g^e^^o^feiaiiijgTte 

ItiCi-C, f-A©7k¥#|6j{ig{J (6) ^(Ct-, 
-C^c«)6n. t'"A©SiS^rfiJ{4g« (7) 5£itJ:-,-c 

[0074] ^^JS^tCfeWSb-Afig^-^-t? 

«. *¥*rsj©b-A&g5ij^©^«, sm^is±s«® 
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1 0UL-1 0 DRPt8<DP«SJRin 4, 1 6£fiJfflUTU.S 

(4) 5£fcJ:tf (5) ^©HG^/SSU £ftl®t 
- Afeg*^ 3? t B«©*¥*l^tl«*JSgf»S3&»» 6ft 

[0 07 5] £tc. #HM^C*5t,>T«. t'-A©g 
ifi2f|nJftB©«Bc<DIS8K:tt. t-A©aE*i£S5 J:5fc 

cftKj^-c, mn-rcmmjjft e-j*&mw!&t&.ifi» 10 
e>fts. 

[0 07 6] fc*-A(ig*^^<7>fi^|ttim@l OUL 

-i ODRiUTtt. 7j<^E©»tii^«^^(c^ 
u ±ffi"jcD^?ima^*jJ:crr«'J©fi#?iais@ra 

C t «> We**. 
[0 07 7 ] (HMJf^5 ) ^fC, b*-A 
[ig*- £©{t^MJl|5]8§©iWf2g£0 8 ic L-fc*5o 

[0 07 8 ] *SI36^«tctetf &S#*raH»«c*j(,»-c 20 

0MeV©ISTt-A^2 5 0 M e V £ X-mXlJaM? 
SCitC»lMHz~6MHz(Ci5. ^CT, C©f 

o + f , ©•9-^>«-c***ja«s^i5*i'>yr -5 

CitCj: -3 "C. sin (f, ) Xsin (f 0 +fi ) 
= (1/2) x (cos (f 0 )-cos (2f,+f 
o ) 3#l§6ft&„ C©iSmcJ:^Tf#6nrc{i^*fl? 
i^BI®:? ^££jIj@i*-t*-5Ci-C. 7SttJBft&2 f 

[0079] fmmw®mz. mm^xim* 1 6 1 - 1 

6 4, #ffi • ^r^S(5 165. 2)09 S 1 6 6 - 1 6 8 , If 40 
IBS 1 6 9 . 1 7 0. mW3s 171-174, &tm'M 
7^£1 7 5-1 78. ^gLg 17 9-182. 

<;l/il83-1 86. »D@S 18 7. i&ffg 1 
8 8 . »Dl?i§ 18 9. «ff i§ 190. <ig&fcHgg 1 9 

l, 1 92. sammemi 9 3. fisz 1 0. 2 1 

1 , ffijBM*M82 12. 2 13. Ifigg2 1 4£<# 
*.xm&.$tiX\.*Z. 

[0080] ffi^A*^ 161-164 cu*, -en-? 5 

n#[f-^?iai*Sl OUR, 10DR, 10UL. 10 
DL^eodi^SBEV,, R . V D R . V„ L . V D L *5 50 
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A^StlTfcO . ^ttt^EEti^fB - £jj£g|5 1 6 5(Citf 

t>r. ft. ^B2- ^gqi 6 5^e>w. v 

U B.+Vo R O^tCi^RM. V 0 L +V D L ©^ 

J&K:J:£>Uf^. V„ L +Vu R ©^j&ickSUfl^. 

v D R +v D t ©^tctsDm^ai^jn-sj;^^ 

^^TOS. M, L, U. D«-Sf{ijjnH?! 1 6 6. 1 
67. 1 6 8Uot()Df?n. «>fMMtUT 
Htfj$ftSJ:5{c&-?TU-5„ £kCt&HJ;>3»*f©fa 
(R + L + U+D) ©m-^Wa^^il 1 9 3 

ft. tf-A^ecDf-^ffi^-rft-^iL-rm^gft^, 
1 - 6 m h z <DAZ>mmt%i v x m h frtzsmmffiSiw 

ftw. ^>^^K©iitf^[S]^©Jiil!)CDSA^2g^i 0 

[0 08 1 ] 3f 7c, &R, L, U, Dftfi, tfc$JB?S 
mWLXfi^fr *>\t} 3 ft /c^i^m-^ ( 7 2 — 7 7 M 
Hz ) Siting 1 6 9-Clfi|iIUr»6ft/c<i-^<t?r^ 
S17 1-17 4T5+-»y«f) U 5^~»if 
Sftfcm^£^ft^ftt*M>ja&$t7 1 MH z ©?gigaiil 

7^wi75~n8 ^rii-r c tx\ m*m&®i$.ft 

&—Mffl$.$kCD 7 1MHz CD<t-5f KlE&s-r £ Ci/JiTS 
3. CftCC«fcor^g/j:Jl^i5t^?:^-rSC<!:*i-C 
£-5. 3<E>cc, 1,-c. JgSPffelggA7JJSrf*p 

P.A^)3ft7c7 0. 545MHz©m^t9itigl 7 0 

xm%Ltcm^tm&m 1 1 9 - 1 8 2 r 5 

(^*) L. {SJ^ljfi^ 1 7 5-1 7 8^31®^ 

7t7 1MH z©^?t4 5 5 k H z ©^{C^feL/. 2 
hViCfiP>(Om^W$MMy -<)\>>? 1 8 3-1 864 
mtCtX. *Mtj:±M$ffiZf&3i-f2>CktfiX%Z. 
cmk—%mWM. ( 4 5 5 k H z ) (C^JftS ftfc^R . 
L. U. D©t^(J|J0Kl 8 7. 1 8 9.^1118 
8. i9 0{cA^»2ft, cfte.Jo#S©»n#«K:j:o 
r(R+L), (U + D) ©{f^f#6ft?.i<bt){C. 
«S©S©MmMBItci:oT, <R-L) . <U-D) 
©ff^W#*E>ft^ 0 f JQ:to%CftiE»©fl». ^^Jl«c 
iO. ( (V„ „ +V D r ) + <V„ L +V D L ) D . 

C (V„ R +V D r ) - (V u L +V D L ) 3 , [ (V 
U L +Vu R ) + {V D R +V D l ) ] , ( (V„ t + 

Vu R ) - (v D „ +v D l ) 3 *m htiz. 

[0 08 2 ] »D#, M^Sic<J:-7Tf#6ft/cm-^«-& 
ft^ftftg&ttill 1 9 1, 19 2{CA*$ftS. 
^WSl 9 1.1 9 2-Ctt. JE«{4*ffiCtt*S»C«to 

■c. ^{f^£»n#«^©iim*«^i£fI^GrtB^ 

ic^f^ L . C ©{4tiM£{£tB«!ajfiTt£!iJ-r C i tc 4: 
oTSil-^©^ (R-L) / (R + L) fc^tf (U- 
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D) / (U + D) WftfrftZ. * LTSSIgLteSfCj: 
•5 . ( 6 > 5&c J: ^>7|<3p^ligcc]:b^J L tcWEE C < V 

U B +V D R ) - (V„ L +V D L ) } / C (Vu B + 

V D h ) + (Vu l +V D l ) ) *>J:cX (7) SCK«fc 
&2fi:Sfa&gfc:J±0ilL/c1IGE C (Vu L + V„ R ) - 
(V D R +V D l ) D / C (Vd l +V„ « ) + (V 

o b +v D L ) j Ainmsns. 

[0083] t<D£ ^0*^|qj©t'-A(4a^^ttJ-r 
&<4g&aj3§l 9 lt?(J. tfDSft-^ (R+L) is£Z?m 
IMs-Sf (R-L) £7E/2#SEgl 9 4. 1 9 5 CcA^J 
0. An»Hl 98r» (R + L) sin (co t + <*> + 7t 
/2) <t (R-R) s i n (a>t+<*>) -CflUgiUj^T 
l\ WOJHlgl9 9-C». (R+L) sin (eat 
+ *) t (R-L) s in (o t +<2> + 7t/2) T-flan 
'fMW-*ft5. ^LX&fimmi 9 8, 1 9 9-C^L/c 

m^ammMmmum 202. 203 -c— ^tgifiom-^ 

CCD 5 cos (ut+*-a) x s i 
n (tut +4>+a) = 1/2 s in (2a) +1/2 s 
in (2 cot + 2*) *s?f 6n-S 0 

[0 08 4] c c-c. oiaj^- Aojgiajsa&sjL atae 

r- ACDtejg, atttana= ( R - L ) Z _IR_+XJ_r 

<s«jiiii7 4*22 o 8-cfiyg^^©*/{>sjflaj3n, 

(4g*iaiSl 9 l<Z>aj^ff-^<tLr. (1/2) xsi 
n (2a) ©fgW?#6nS. C©*§^. a tit ana 
= (R-L) / (R + L) t , #^.6n-S>©-C, 
7^^2 08 ZmMLtemmt. *IS2 l 0 fcj: o 
*¥#frt-A&g{f^<Z>^<il cmSfcO. fi-Sf 
tB^7*5 1 VK?i^J;-5i<:^3n-5„ CCDff^lfifgS 
2 1 ^^Mmtl^^fbU. fcf- 

[0 085] f-ACDfija^rajfit^fCKOr |S|*£ 
(c. ftgtfeiijis l 9 2 (cfc^-CtgiflfiMtS^k: J: & 
iHfit^fton. CcD^»fii*5*#^§2 1 1 tcA^sti*.' 
^»H2 1 lfCfcUT. Si[^|S)^-AGgfi-^cr) 

^eicmsfct). tB^jft mil ivicte&j:>jtemn& 

-ACDSitt^ftftg^-mEE^tiWJ 3 ft £„ 
[0 08 6 ] CiOi^K:, ^IIM^t^ntf, 4*1© 
ft-^?lttJ1£@l OUR. 10DR. 10UL. 10DL 

CtX\ l-S<Dfc'-Aag-t^5»CcJ:^r^lf-A(D7k 

^[finagfc^c/sia^isittg^eaiTs t hats 
&. enactor, e-Afes^^dfjc^-rm^siHi 

[0 08 7 ] *fc. ^mmmmic^titi, t'-A©ji[i] 
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[0088] (hm*^5 ) xttrnMnmsmmmm 

£B9teL/c#^Tl&BJ*r£, #35&ff2!gte, b'-A{£ 
S^^^^WffiLrb'-ACDSIiitffliE (CODffliE) £ 

XV J/cC O D ZtT%m? C <h -C b'- A<D«i^fjjES:?T 
[0 0 8 9 ]I»c(t -»^a h P>&Cnf!(De- 

ffiB) 6 0CH l -6 0CHm£B5M-r&<t<!:fc&Cmf! 

2CV l -CVmSrBEgU #b-Afig^^5?4 6M 
l -4 6Mn£fi-^M3li]S§5 6 D l -5 6Dn^b 

fffl'mmms 4 ^tr- Amit^s^gs 2 cts^s-r* <t 
<b & sc^gsnasc 5 8 h . 5 8v trcmm l % &nm&m 

MbSH. 5 8 V^rf ti^l»56 0 CH 1 - 6 0 C 
Hm, 62CVl-62CVm(Cg8L, CODliiE^ 

[0 09 0] &fc-Aftg^^46Ml-46Mn^ 

ew^n/tm^mnvu R , v DR , v UL , v DL 

«-en-enff^S[Hl8S5 6Dl-56Dn CCA* 2 
ti/S<t^ffiI5lgS5 6 D 1 —5 6 DnCCfclvr, 
-A{Jg^^4 6M 1 -4 6Mn©^tiiCCj:^7jc^ 

$g^^-f-hV^>^$fi^g5 4tCtti*?n^ e 

[0 09 1] CCT\ kSgO«u»iiEfflm®5CHk 

^46Mi <Z>fig-CCD*^[^fc:'--A{igX j kte^O 
(II) ^T^2il^ e 
[0 0 9 2 ] 
Ctfcl 1 ] 



(11) 



50 CCT\ /Si, /3k(* i #gCD^-A{ig^^^CDfig 
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#@©e-A{ig*-£©fig£ k#@©tfciMffIEfflm 

(0 09 3] ^{C, A?:ff 16xi6©?h'iWi 
U -ecog^a i k5;«T<D (12) sSr^iLSi, g 
SU 6H0^-<d7 h^r©^K I r I = I x+A 0 
I ^^/JHC-T -SS* 1 6 fl©-^? h)\sd%7 F^ v 

*sw8tti«5 4 «cj»c>rimi'ri«Hi3Wf*>*i-5. 

[0094] 10 
[til 2] 

°*"2^§ cosM,p ''-»* + ' l)) (12) 

5ss»m#m<tur. coD«jEcc«aft«aEa (Ass 

S) *»fflU ^ll51ii5 8H, 5 8V«g»U 

S«iEif»56 0CHl~6 0CHm. 62CV1- 

6 2 CVm 1 x 1 ~ I xm, Iyl~ I 20 

ttfcjWBBU t-A©«i»*s«iE (iilE) Sti*. 
[0 09 5 ] ftfc. fc'-AiJlitSi^g5 2 (CBf-A 

[0 09 6] C©<fc5fc:. *3$*»»{Cj:ft«. t*-A 
{&g*~ d>ic£-?x. 7kW-W>i*s£umm.im<D tr- a 

-f-K^5.**JP^g5 4tCj:- 3 T»W3n. t©Sbia 
»c bfc3W-3fc«fflaj3&J**iiEfflWBE36»?» tr- AK:f£ 

[0097] dcn^tte ) ;xtc . ^ose sshb 
<g£ a i o tc o o r tftipj-r -5 „ #3U6J&mt . tr - 

ampgtcfct^T. e-A(Das&s_h^{c«b-c. e-A 
z-m(Dmtwim±*:fflM$-&2>tcM^ tr-A©sM& 

*fctr-A(Djaiaa«E»©±iwc*fL-cS3e{cflia 
jaaanawawR-ctt. (S[6jtte5©i&t§5$g©^t£tfc 
[0098] mffli&MmnK*®mTz>tcit><Dmmm.m so 
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aiMMXtt. 0 1 o fcm-r <fc ^ tc, <irajmj&54 2. ft 
in o. mfanm&4 2 ©ib&hkc^s 

7 0 . ^JH«BE*i* (B^K) . Wmta? ifft& 

urn 6 4 . 52, 7 - k/< y 

4. #SJig§6 6. «*iWB»6 8*»6aMS3h-Cl»*. 

[0099] mmwjam%mjkicj:->x-mfMW!amtiB. 
©Hisa»*7^-K^TTi'«ap-r4(ciBortt. Aft* 

- F't? » ?SHJ8P3£g5 4 SBWf d ? ^fl^tcS 
fc*>%-7 -f — F'< s> 2f£flflP^g5 4«a£t§SSS«: Life** 

[0100] * ft? ^ - t, ZfflWmMib 4 ru, tr 
-A{ig*^£4 6©M^^II|&^ < fcoT?ftS?2ftfc 
***i^tf-Afflmt-9*Jt«c. *¥^i©tr-A{4g 

/< » ^M«iseE 5 4 x it. mmzv? zmmm-i^x 
&M2titcmm$mfemt. tr-A{4g^^.^4 6»>e» 
(ommcm^xmrn ztitcmw&miEm t zmwmn 

U c©8ISffi«:Lfc*SoT^iS6 6©Hi^CcJ:siiS 

[oion v H-vrt? zvmmms 4 k> . ^ie? 

iE^n^i. saes©ffiiES*ifc<s«*^«tiE^ 

mes-ciMistiftifft. «^i^»03S^7 ojcEntti? 
cn(c«fcom?ffiis©^i:«:iij»jLrKJs«aja 

«EE©«»Stt*IW»-r-5C: ia&JT?»4. 
[0102] ;XCC. WH«*E©SSa»#±JM-S{c# 
•yT/O^bSti/ct-AW. tr-AjHf*|6i«:f*BI 
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[0103] JttttttCtt, ? 4 - ? ^$)J{0^g5 4 

-f - *fr]QP3£g 5 4 Ttt, tgHfiiE^lRi LtS 
KHiEE*-* (ffiS«»naS£EtfeHl#©> ted:-, TSilS 
$nfc£JPHEEfii (;CjffiRAn3WE) £. iiS^&JjndtfE 

««^ti*iS6 8-ctiiti$nfcti, iSia&ttiii^iB7 o 
mmwrnzumi o tr- A^^j^cc^F-r * c <t #s-e 

[0104] *HtB£JB(C ittli. tf-A<D*¥^(S]fi[ 
g^Hft^S? tr- A&g^r. £ i|5}^©{4ga'JS«ffi 

[0105] «±©j: stc. #2SBJ?(c&£ tr-Attg* 

-^CtJrfti*. l£©e-A&g*^£T*¥;fr[Sj<i:g 
i££fa©tr-A{£g£aiJST-#£fc«>. #J*#©12g* 

^- * -c tr- A&g-t^ £ £t£g-r £ c t #-c# £ i t 
fete. ix>^n hnxDiSiggetc f-A&g*-££fS: 

ir§ ■ -^i'nhnyir/Mtl-SCt*!^^ 30 
[0 106] $fc, l£©e-A{4g*~££12g-r;h 
«fti»fc*&. fc'-A{ig^~£©|ggg/B£«-rSC 
£#T$S<i:<h&tc. t-A{ig*-£<Dl{fggJBcD© 

[0 107] 2 6lc. *¥#fr©tr-AGig£$J5rr£ 

fist*. =n^%mv-2*&m*~ztmm<D&w®mn 

- A&g* - £ £ PI^CD{4ggrJS«g*lff f> n-s. . 
^-10108] \ 40 

P— om-^?fWm@rf-A©*¥^14g<t e-A© 
SK^tt«*»]S-r 4 J: 5 K Utcfcib. 1 "□©tf— A 
feg*-^(c j: or ^-A©7k^rS]{4gi^ii^-iS]{i 
gSrS'j^-rsct^-c*. c©f-A{4g^r.^^i/> 

v tCfF#^ 5 C £ #5 pjfg £ tt -5 . 
[0ffi©ffi*&&Bjn 
[01 ] #&EO— SlJfeJMs^Tir-Afig^-^-C 
*^t, c©tr-A&g-t^2tcJSt,>6ti£ff-*f3ltt}m so 
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[0 2] ^fgBjjcDJfl i HJfi^^TKf tr- A{4g*r. £ 
©*»BM0T-&£. 

[S3] SiftfrlSlOlinStegi (8) Sj{Cj;SSS^rS] 

©m^fig£©ra^^^-r#l40r*>So • 

[04] (a) «Slt*|6]©m^fag£ (8) 5SCKlJ;-2> 

mmfift<D^ffiim.t<Dm%*:ns?%i'&m. < b ) 

¥#ft©«fftg£— ^rjg{KL.fc^©|g# £©Kt£ 

£^**tt0-r-&.&. 

[05] >->^n hP>«:t9g$4i/c^S£*¥^ 
©-<-* ha>M^fcJ:iy:sa*[S]©^-^ ba>W^ 
£©M^^t-!|ttt0-e* 5. 

[06] *%gS<Z># 2 HjSS^^^-T t*- Aftg^E:- £ 
©Mtl0r*S„ 

[07] ^BgcDM3^JfeJf^^-rt'-A{4g*i^ 
©^0-c*s„ 

[0 8] f-Afig^e^^tcfflt^nsm^siHiss© 

^p ^M0t*5„ ' . 

[0 9 ] **W©»5 SatJB»*mT CO DffliE^g© 
[010] *^©^6||JS?f5«S>£r7n-riB^j^)nii$IJ^ 

[0in se*©7k^isj{5gaijsfflHA«@Mt'-A 
&g*- ^ ©SgP¥®0r-* -s . 

[012] «£*©7K^l6]ttga'JSfflHft1iffiMb--A 

teg*^- ^ ©$4tS0r * s . 
[013] ^©Tk^F^lfijSgaiJSfflHft^SMf- A 

(ag^e- $ (ommm -c & s . 
[014] g»©sii:^isj&gaijsfflHft*@Mt-- a 

[015] SE*©HftmffiSt-A{4g^^^©m»etl 
^ffi[5I3S0-C*a o 

10UL. 10UR. 10DL, 10DR «#3lfcB« 

1 2 tf-A 

i4. i6 mm 
i 8 mmmm 

22UL. 22UR, 22DL. 22DR ft^lifjiffli 

2 4 X^SS 

26. 28. 30. 32 
4 2 flS|«i«BSC 

4 4 ^MQsmeas 

4 6Ml~46Mn f-A{4g*^3f 

4 8 &&mmmmm& 

5 2 ^^g 

54 v 4 - fffimmm. 

56Dl~56Dn ff-^MSIsISS 
5 8H. 5 8V lleijH 
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60CHl-60CHm *¥-j5m&MffiiEmmM& 

62cvi-62cvm mmysmmmwiEmmmE 
6 4 ffiw?p 
6 6 &ss 

6 8 *awbs 

7 o nsmmam^m 
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19 1. 
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